IL-9 is a susceptibility factor in Leishmania major infection by promoting detrimental Th2/type 2 responses.
IL-9 is a cytokine produced by Th2 cells, induced during Leishmania major infection. Because the role of IL-9 in leishmaniasis is currently unknown, IL-9-deficient mice were generated by immunization with mouse IL-9 coupled to OVA. This produced strong and long-lasting neutralizing anti-IL-9 Abs in vivo. Anti-IL-9 vaccination showed protective effects, because it enabled L. major-infected nonhealer BALB/c mice to better resist to leishmaniasis with doubling the time span until pathological disease progression occurred. Increased resistance was also demonstrated by moderate footpad swelling and histopathology due to reduced parasite burden compared with sham-immunized BALB/c mice. Mechanistically, IL-9 neutralization in BALB/c mice resulted in a reduction of detrimental Th2/type 2 responses with an observed shift toward protective Th1 immune responses. This led to an alteration from alternative to classical macrophage activation with subsequent enhanced killing effector functions, as demonstrated by increased NO production but reduced arginase 1-mediated macrophage responses. Conclusively, the data show that IL-9 is a susceptible factor in leishmaniasis. They further suggest that IL-9 is able to influence Th dichotomy in leishmaniasis by promoting detrimental Th2/type 2 responses in BALB/c mice. The results extend efforts made to generate autoantibodies capable of regulating biological processes, with IL-9 a potential drug target against leishmaniasis.